THIS communication is based on an experience of six cases of complete rupture of the urethra in the period 1921 to 1928. The injury is comparatively rare. Kidd [1], states that forty-one fresh cases of ruptured urethra were admitted to the wards of the London Hospital in the ten years 1909 to 1919. He concludes from this that only four cases of ruptured urethra are likely to be admitted in any one year, and that these four cases will be divided amongst twelve surgeons.
only four cases of ruptured urethra are likely to be admitted in any one year, and that these four cases will be divided amongst twelve surgeons.
Bailey [2] indicates that twenty cases were admitted to the Liverpool Royal Infirmary during the past decade. The lack of individual opportunity to study a large series of cases may, to some extent, account for the expression in the literature, of many diverse views, especially on the question of treatment.
Until comparatively recently I believed that rupture of the urethra following external violence occurred most frequently in the membranous portion, and that an intractable stricture almost invariably followed. We now know quite definitely that rupture is far more common in the bulbous portion of the urethra, well in front of the triangular ligament, and furthermore, that if the membranous segment is severed, a tight stricture in the process of healing is the exception and not the rule. Marrion (quoted by Bailey) states that the membranous urethra, unlike the bulbous, shows very little tendency to stricture formation. It is frequently stated, especially by French authorities, that the accident occurs in young male adults, usually boys. I do not think this is so in all countries; the average age in my own six cases was 42, and I have estimated that in the fifty-seven cases collected by Kidd to record endresults, the average age was approximately 33. Then again [3] , reference to the direction taken by extravasated blood and urine leads the uninitiated to suppose that this is determined with mathematical accuracy by anatomical considerations. It is always interesting to try and balance theory with practice and to ascertain if academic teaching is in harmony with known matters of fact. But although the attachments of Colles' fascia are anatomically attractive, anatomical barriers are apt to be swept away by the oncoming tide of blood and urine, helped in its depredations by subsequent infection. It is not uncommon to find extravasation irregularly invading areas far beyond the theoretical limit. The anal region, the ischio-rectal fossee and the thighs are quite often the site of extensive ecchymosis. Anatomical limits are however more commonly overrun in cases of non-traumatic leakage behind old infected strictures.
In the first case in the series under review, the urethra was torn off near the neck of the bladder above the triangular ligament, and although the expected extravasation into the space of Retzius and under the pelvic fascia, was actually present, yet before operation the outstanding feature was the spread of urine and blood into the perineum, scrotum and penis, and on to the front of the abdomen, in the manner so characteristic of rupture in the region of the bulb. It is often stated that with intrapelvic rupture, there is no perineal hamatoma, but it must not be forgotten that when the pelvis is fractured there is widespread extravasation of blood into the perineum and elsewhere.
Diagnosis and Prognosis.-When the rupture of the urethra is in the common situation well in front of the triangular ligament, there is almost invariably a perineal hbematoma (absent in four of twenty-nine cases mentioned by Kidd), blood trickles from the meatus immediately after the injury (absent in a few recorded cases), and there is an intense but ineffectual desire to pass water. Local pain becomes severe.
Extravasation of urine is prevented by reflex spasm of the compressor urethrae muscle until many hours have elapsed, and it is thus an infrequent complication This beneficent and enduring spasm is Nature's "first aid to the injured," but for which the mortality resulting from early extravasation of urine and infection would be materially increased. The amount of bleeding from the meatus after the accident is often in inverse proportion to the amount of damage done to the urethra [4] . After partial division, hemorrhage is likely to be more profuse and continuous; when the division is complete the retraction of the part favours haemostasis, the line of least resistance for the escape of blood is into the cellular tissues. In this way the gravest rupture is accompanied by the largest haematoma. When large haematomata are found without rupture they indicate severe damage to the corpus spongiosum without involvement of the mucous membrane. Severe traumatic stricture may follow such injury [5] .
The diagnosis of ruptured urethra presents no real difficulty, but the exact position of the rupture may not be so easily ascertained. If the pelvis is broken, the rupture is more likely to take place above the triangular ligament in the region of the apex of the prostate. It may be in any position between the bladder and the bulb. The possibility of ruptured bladder above or below the reflection of the peritoneum must be remembered. A ruptured bladder is empty and can never be palpated. A catheter passes freely through the urethra, and only small quantities of blood-stained urine return. Absolute reliance cannot be placed on this test, as is illustrated by the following case [6]: The patient fell from the roof of a house fracturing his jaw and both forearms, and so far as it was possible to ascertain, be had sustained some fracture in the region of the pubes. He had abdominal tenderness and made ineffectual attempts to pass water. Ruptured bladder was diagnosed, but on passing a catheter a full quantity of blood-stained urine was withdrawn. The inability to urinate continued and a catheter was passed every four hours. Blood was present only on the first occasion. The urine was withdrawn at every catheterization in moderate quantity. The abdomen became more rigid in a few hours and early signs of peritonitis were evident. At operation, twenty-four hours after admission, a large rent was found in the fundus of the bladder and the abdomen was full of urine and peritoneal exudation. A catheter was passed wbile the abdomen was still open, and it then became obvious that on each occasion the catheter had gone through the rent in the bladder and the fluid had been drawn from the peritoneal cavity. The patient did well.
Bailey draws attention to Sir Benjamin Brodie's observation that a black patch on the glans penis is a sign of fatal omen. It probably indicates that the whole of the corpus spongiosum is infiltrated with urine. When extravasation occurs in traumatic cases it is a consolation to know that there is not the pre-existing infection which is found when rupture and extravasation take place behind an old-standing stricture. There is not therefore the same fear of early rapidly spreading infective gangrene and death from septioemia and ureemia [16] . The subjects of traumatic rupture of the urethra are generally the reverse of debilitated. The infiltration of the tissues, however, with a fluid containing urinary salts and urethral bacteria is inevitably followed by inflammatory reaction [7] . If operation is delayed and the patient escapes death, the parts become riddled with sinuses and urinary fistulm, presenting a surgical problem of the gravest kind. In cases complicated by severe fracture of the pelvis, although the main issue is the rupture of the urethra, the fracture should be treated along orthodox lines [81 . Treatment and Results.-It would be a great advantage to those confronted with an early case of traumatic rupture of the urethra, if some uniform method of treatment, applicable to all early cases, was generally accepted. So far, published results are not helpful in attaining this end. There is a monotonous uniformity in end results, good, bad, and indifferent, no matter what procedure is followed in a given series of cases.
33
Section of Urology 471 At operation the extent of the injury will be found more than was anticipated from the signs and symptoms immediately after the accident, a point in favour of operation in every case.
In the six cases under review, the line of treatment was the same in all but the first. One patient (Case IV) died ten days after operation of post-operative pneumonia. The respirations ranged from 40 to 48, and the pulse from 120 to 140. There was no post-mortem examination. In this case the patient was aged 27; the operation was performed early, there was no fractured pelvis or other complication. There may have been an alcoholic history, but at all events it was difficult to connect the death directly with the local condition or the actual operation. The' rupture was in the region of the bulb.
In the remaining five cases the patients report themselves cured, after periods ranging from seven years in the first case, to five months in the last. They are symptomatically well. By "symptomatically well" is meant that the patients are not conscious of anything being wrong. There is no frequency of or difficulty in micturition. The flow appears strong and normal. All are in robust general health.
.. ...
FIG. A. Case III.
Radiogram three years after rupture of the urethra. On the left the narrowing at the site of rupture in the bulbous portion is seen. On the right an artery forceps is holding rubber tubing rounid the glans. The patient is symptomatically well.
In the two cases with extravasation of urine (I and Y), no attempt was made to deal with the rupture at the time of the accident. In the first case the secondary operation for repair of the urethra was performed ten days after the accident; in the second case an interval of two months was allowed to elapse. The first patient met with the accident seven years ago, the other, one year ago. There is no doubt that a urethroscopic examination or an examination with sounds Would reveal the presence of some stricture formation in these cases, but they are reported completely cured.
In Case III, the patient, aged 60, presented himself for examination previous to the writing of this communication. He refused to have an instrument passed, but a skiagram, after the injection of lipiodol, showed definite narrowing of the urethra in the region of the bulb (fig. A ). Symptomatically he is well.
In the most recent case' (VI), the patient, aged about 70, operated on five 472 Proceedings of the Royal Society of Medicine 34 months ago, is at present under treatment. Definite narrowing at the point of rupture is shown by skiagrams, but full-sized sounds can be passed without any difficulty. I am indebted to Sir John Thomson-Walker for taking charge of this patient, and for letting me see the photographs and recent reports.
In the remaining case (Case VIII), the patient is in India. He also believes himself cured and is a healthy member of the community.
Cases in which there is no narrowing or fibrosis when examined with the urethroscope or sound, are few and far between, but I venture to say that when there is a complete symptomatic cure after twelve months' observation, there need be little fear of damage to the kidneys from back pressure, and treatment by dilatation in traumatic cases may be safely discontinued [91.
In twenty-five cases followed by Kidd, results sesmed unsatisfactory for the first year or so, but in the end turned out extremely good. These results, although not ideal, encourage me to report the line of treatment adopted in each case. In two respects, viz., the employment of the indwelling catheter and the closure of the perineal wound, the operation recommended does not find favour in the writings of many of those whose opinions deserve the greatest respect. Operation.-The operation must not be undertaken hurriedly; the result depends largely on complete hibmostasis and asepsis. A hypodermic injection of morphia is given, and if necessary, the distended bladder is emptied by suprapubic puncture before the patient is removed to hospital. The suprapubic and perineal iegipns are carefully shaved and prepared. The anterior urethra is washed out, by means of a A PR-~F IG. 1.-Author's instrument for retrograde catheterization. A small steel ball threaded through the catheter forms the blunt end. When exposed in the perineum the ball is cut off and the thread is attached to a rubber catheter passed from the meatus. syringe, with mercurochrome or other suitable antiseptic. No attempt is made to pass a catheter at this stage if the signs and symptoms of the injury are sufficiently well marked to make the diagnosis clear. Instrumentation before operation is only justifiable if the diagnosis is in doubt. Gas-oxygen or spinal anaesthesia should be employed, preferably the former. The patient is placed on the table with the buttocks over the edge ready for the lithotomy position and perineal section. The bladder is opened above the pubis.
With the finger as a guide, a catheter, or the instrument specially designed' for the purpose, is passed in retrograde fashion [10] . The instrument is held in 1 The instrament is an ad%ptation of an aneurysm needle designed by ProfessorA. K. Henry, of Cairo. If a catlheter is used there must be two eyes approximately opposite one another, throulgh which the threaded needle can pass. of operation can be rendered quite dry. The assistant in charge of the suprapubic wound gently insinuates the nose of the metal instrument through the proximal end of the rupture, which is thus secured without search or delay. A rubber catheter is then passed by way of the meatus into the perineal wound. It is secured to the thread passing through the metal instrument and pulled through the ruptured ends by withdrawal of the instrument from the bladder. The long thread attached to the rubber catheter is passed through a medium-sized rubber drainage tube inserted into the bladder above the pubis. The thread is fixed to the suprapubic tube or to a skin suture. In this way the catheter is anchored. The torn ends * S&ction of Urology of the ruptured urethra, and defined and joined four or five are sufficient. through which the rubber catheter passes, are trimmed together end-to-end by interrupted fine catgut sutures;
If it is possible, these sutures should only penetrate the outer walls of the urethra. One or two sutures of heavier catgut may be employed to take a bite of the tissues surrounding the urethra, to relieve tension, but when the legs are lowered tension disappears and these additional sutures are not always _ t~~~C reinforced by suturing some of the deep tissues circumferentially. Two or three further deep sutures are used to obliterate the dead space between the urethra and the skin, and finally the latter is closed by interrupted sutures. A small superficial drain 37 475
Proceedings of the Royal Society of Medicine of rubber tissue is introduced at the posterior angle. Finally, the wound, with the surrounding skin and anus, is smeared over with bipp. The end of the bed is raised to assist the suprapubic drainage [11] . Each day after operation the bladder is gently irrigated by means of a syringe through the retained catheter [9 and 12]. The catheter is changed every fourth day, either by stitching a fresh one to the meatal end of the FIG. 7.-Change of catheter. A fresh instrument is stitched to the one in situ at the meatal end, the suprapubic thread is pulled upon. In this way one catheter is replaced by another. one in use and pulling on the thread which comes through the suprapubic wound, or alternately it may be fixed to the suprapubic thread and pulled through the bladder into the urethra by distal traction. The introduction as well as the subsequent retention of the catheter, is rendered very simple by means of the guiding thread. At the end of a fortnight the retained catheter and suprapubic drain are discarded, Ca and no instrument is passed until healing of the perineal and suprapubic wounds is complete. Sometimes there is a little leakage or weeping from the perineal wound, but usually both wounds are quite healed and the patient is passing water normally within six weeks. A moderate-sized bougie is then passed more with the object of ascertaining the 476 38 39 Section of Urology 477 condition of the urethra than with a view to dilatation. The patient should be seen every month for a year to make certain that no progressive stricture is in process of formation [9] .
With the exception of the first case, in which I passed instruments for two years at fairly regular intervals, I was unable to carry out regularly either urethroscopic examinations or dilatations; the patients were so well that they would not submit to the ordeal.
When the rupture of the urethra is intrapelvic, the pubo-prostatic ligaments are torn and the bladder becomes displaced backwards. There is no alternative to the retained catheter when dealing with this form of complete intrapelvic rupture. It is the only means of correcting backward displacement of the bladder, and it is by general consent the standard method of dealing with this class of case [2] .
In the two cases (Nos. I and V), the extravasation of urine was dealt with by making adequate incisions and by immediate suprapubic cystotomy. The incisions were longer and deeper than usually employed. The subsequent repair of the urethra was accomplished in much the same way as in recent rupture.
In a search through the recent literature, I find that there is a general consensus of opinion in favour of immediate suprapubic cystotomy in fresh cases of ruptured urethra. The reasons seem obvious; the proximal end of the urethra, so notoriously difficult to find [2, 171, can be made evident by retrograde catheterization. Some writers record that they spent from one and a half hours to two and a half hours searching for the elusive opening. In many instances search was futile. Others[131, however, have never met a case in which it was necessary to open the bladder for retrograde catheterization. The diversion of the urinary stream from the site of injury is of such paramount importance that this consideration alone justifies suprapubic drainage.
Condemnation of the indwelling catheter appears to be based on the assumption that it is one cause of post-operative stricture. It is contended that a low-grade infection is introduced by the retention of a foreign body in the neighbourhood of the wound. Hence the riotous formation of fibrous tissue. Yet it must be remembered that in traumatic stricture, as distinct from gonorrheeal stricture, the narrowing is extrinsic as well as intrinsic; there is fibrosis of the deep tissues of the perineum surrounding the urethra in addition to the irregular healing of the divided ends. If the perineal wound-in the absence of an indwelling catheter-is allowed to remain open and heal by granulation, the amount of scar tissue must be greatly increased.
It has been urged that when a catheter is left in situ, the sphincter relaxes, and urine trickles by the side of the catheter into the wound, but this objection does not hold good when suprapubic cystotomy is employed. We know, too, what excellent results follow suture of the hepatic and common bile-ducts and the descending colon over a rubber tube which is left in situ.
By employing the retention catheter for about a fortnight and avoiding perineal drainage, the following advantages are claimed: (1) The patient is much more comfortable and nursing is simplified;
(2) scar formation in the perineum is reduced to a minimum; (3) subsequent instrumentation is simplified; (4) convalescence is hastened.
Amongst the operations which find most favour are [2] (1) The sutureless operation, i.e., suprapubiccystotomy followed by perineal section. A catheter is introduced from the meatus to the bladder and the perineal wound left widely open. The ends of the divided urethra come into contact when the legs are extended. No indwelling catheter.
(2) Suture of the roof only [14, 15] incisions. Metal catheter passed through the external meatus along the urethra until it comes in contact with the first. The beaks lie in contact. In this way the second catheter is guided into the bladder. A self-retaining rubber catheter is attached to the latter in the suprapubic wound by a silk thread. The metal catheter is withdrawn and the self-retaining catheter is drawn into place past the rupture. The opening in the bladder is closed. Self-retaining catheter is removed in ten days. Mr. Kidd, in the discussion before this Section, held in March, 1928, mentioned, en passant, that he recommended thyroid extract in one-grain daily doses in cases of stricture of the urethra. He found, as others did in cases of Dupuytren's contracture of the hand, that this preparation softens the fibrous tissues of a stricture and renders it more amenable to dilatation.' There is, I think, an additional reason for the administration of thyroid extract in these cases.
A mild attenuated form of infection, which does not necessarily lead to frank suppuration, is always present in injuries of the kind under discussion. It is the form of infection which precedes the tragic occurrence of sudden death from pulmonary embolus after prostatectomy and other pelvic operations. The veins in the neighbourhood of urethral rupture empty by tributaries into the internal iliac, from which an infected clot may easily become detached.
Case III of my series was nearly lost from pulmonary infarct. Walters, of the Mayo Clinic, has recently reminded us that in order to combat the depression of metabolism after operation, two-grain doses of thyroid extract thrice daily are indicated. In 2,000 cases in which thyroid was administered and the patient allowed to move freely about in bed, no pulmonary embolus occurred. Thrombosis and embolism never occur in cases of hyperfunctioning thyroids, and there is experimental evidence to show that these complications are prevented by raising the metabolic rate.
The following is a brief r6sum of six consecutive cases of complete rupture of the urethra: Case I.-Patient, aged 28. Accident September 8, 1921. Horse fell backwards on the rider. Double vertical fracture of the pelvis; complete rupture of the posterior urethra. Extravasation of urine into the space of Retzius and in front of the triangular ligament; perineum, scrotum and abdominal wall involved. Primary operation, free incisions and suprapubic drainage; secondary operation ten days later, perineal repair of the urethra; perineal drainage; no indwelling catheter. Sounds passed at regular intervals until April, 1923. Difficulty in passing instruments. Has marked stricture. Several perineal abscesses opened and drained.
Result.-Two years later (August, 1925) , he writes: "The last abscess was opened in November, 1923. Since then I have had nothing done and have been very well indeed." The left hip-joint became infected in this case and complete bony ankylosis resulted. In November, 1928, he writes: " I have had nothing done to me since October, 1923, and Result.-Three months after the accident, Sir John Thomson-Walker reports: "The instruments passed with perfect ease up to 12/15 English, and would have gone higher if I had cared to push it. There is still a ridge where the rupture was, but the lumen is very free." X-ray before passage of instruments shows narrowing.
Conclusions.
1. Traumatic rupture of the urethra is a rare injury. 2. Rupture is most common in the bulbous portion; the membranous urethra usually escapes. A tight stricture following injury to the latter is the exception and not the rule.
3. The diagnosis usually. presents no difficulty. Large h.ematomata in the perineum are indicative* of complete rupture, but may occur in severe injury to the corpus spongiosum without rupture. Stricture frequently follows the latter.
4. The amount of bleeding from the meatus is in inverse proportion to the amount of injury to the urethra. 5. In cases of fractured pelvis the urethra is usually ruptured near the prostate. 6. Operation should be undertaken in all cases whether an instrument can be passed or not. 7. Suprapubic cystotomy and retrograde catheterization are indicated as a rule.
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Proceedings of the Royal Society of Medicine 42 8. The urethra is sutured over an indwelling catheter and the perineal wound completely closed. 9. By an operative technique suggested, the catheter can be changed three or four times during the first fortnight without difficulty. 10. After ten or fourteen days the catheter should be removed and the suprapubic wound allowed to heal.
11. No instruments need be passed after the lapse of twelve months if the patient is symptomatically well.
12. The administration of thyroid extract appears to soften fibrous tissue, and is a prophylactic against pulmonary embolus.
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DISCUSSION.
Mr. A. RALPH THOMPSON said that in a long series of autopsies at Guy's Hospital, deaths due to venereal stricture numbered forty-eight, and traumatic strictures two.
A shorter series of autopsies at the London Hospital showed twentyseven cases of death from venereal stricture and none of death from traumatic stricture. Thus about 3 per cent. of all cases dying from stricture were due to injury. From the information compiled from the same series of cases, injury to the urethra may be expected in about 33 per cent. of cases of fracture of the pelvis. Out of thirteen cases of fractured pelvis the urethra was damaged in four. In his own experience, since 1910, when the Genito-Urinary Department at Guy's Hospital was first opened, there had been fifty cases in whom there was evidence of injury to the urethra.
He agreed with the lecturer that the average age was by no means so low as was usually stated; a series of cases had shown it to be thirty-four. The same series had shown that the average distance of the injury from the meatus urinarius was 41 in. These figures confirmed Sir William Wheeler's statements. He could not find that attempts at suture of the damaged urethra had been made at Guy's Hospital, unless in recent years, but it must be remembered that when the urethra was damaged in a case of fracture of the pelvis, the fracture became compound. A plea, however, might be put in for more radical treatment than had hitherto been adopted, and the lecturer had fulfilled a useful purpose by drawing attention to the need for some such suture of the urethra as had been described. He quite agreed with the suggestion as to suprapubic cystotomy and retrograde catheterization. The message which the Section of Urology should deliver to the profession might be summed up in Sir William Wheeler's own words, namely, that suprapubic cystotomy must be performed, and also suture of the urethra after retrograde catheterization through a perineal incision. He did not quite like the method described of removing bruised tissues that were evidently in the region of the damaged urethra, as he thought that an incomplete rupture of the urethra might thus be overlooked and valuable urethral tissue sacrificed.
Those who saw the results of traumatic stricture sometimes felt that perhaps more might be done as soon as possible after the injury than had hitherto been done. No doubt, however, the condition of the patient and the extent of his injuries had to be taken into account. Some few cases of traumatic stricture did well, but he (the speaker) had under his care at the present time several cases that were causing him great anxiety.
Mr. FRANK KIDD said he agreed that a description of the best methods in treating ruptured urethra was not always to be found in the text-books. The general surgeon was as 43 Section of Urology 481 likely to meet with such cases as the urologist, so that it was essential that the writers of surgical text-books should take note of this discussion, and they would be the more inclined to do so as the discussion had arisen out of a paper read by such a well-known general surgeon as Sir William Wheeler.
With the help of Mr. Neligan he (the speaker) had written a report on fifty-seven cases of ruptured urethra admitted to the London Hospital as emergencies during a period of ten years. This had appeared in Transactions of the International Society of Urology for 1921, but as such publications were not widely read, the report had not received so much attention as it might have done had it been published in one of the regular medical journals. It had, however, brought out many points of interest in relation to the subject.
During a period of ten years, twelve surgeons had to divide fifty-seven cases of ruptured urethra amongst them, including cases of fractured pelvis. On the average any one surgeon could not expect to meet with more than four or five cases in ten years. It was this scarcity of cases which led to a lack of agreement as to how to deal with them in the most effective manner. The main result of his (the speaker's) report was to show that the one essential detail in all operations for ruptured urethra was to begin by opening the bladder so as to be able to make use of retrograde catheterization and to employ suprapubic drainage for the urine after the operation. Provided this was done, the exact devices used to deal with the rupture and the haematoma in the perineum seemed to matter very little. He hoped that the need for this preliminary step would at long last creep into the surgical text-books.
Summarizing briefly some of the main conclusions of the report, Mr. Kidd said that in twenty-five cases the final result was fully known. Twenty-four patients were alive, nineteen were practically cured, and sixteen no longer needed bougie treatment. Nineteen further cases were followed up for a time and were then lost sight of. Nine patients had no bougie treatment at all and considered themselves cured. Ten had bougies for a time and then ceased attending as they considered themselves cured. Seventeen out of the nineteen were practically cured. Out of forty-four cases uncomplicated by fractured pelvis, thirty-six (nearly 85 per cent.) could be looked upon as practical cures. This showed that the prognosis was infinitely better than was usually imagined. Despite prolonged bougie treatment, pyuria was present in only two of these cases, a fact in sharp contrast to its occurrence in cases of venereal stricture; and what was even more surprising, only four cases developed orchitis.
He (the speaker) had been able to inspect the urethra with the urethroscope in fifteen cases, and all but one showed the appearance of stricture at the site of the injury. All these strictures were well forward of the compressor urethre, and lay in the middle of the bulbous urethra. This showed that the ordinary teaching as to the site of the rupture was incorrect.
As a result of his observations he had come to the definite conclusion that the cause of stricture formation was the amount of pulping of the corpus spongiosum at the time of the injury. As a result of pulping, so-called " auxetic " bodies were poured forth by the pulped tissues, which called for the overgrowth of fibroblasts, and resulted in the formation of extra-urethral fibrous tissue. This tissue, though often to be felt as a hard mass in the perineum, was frequently quite resilient to dilatation. If a skiagram was taken of the stricture after filling with silver iodide emulsion or lipiodol, an appearance as of severe stricture might be seen in the X-ray picture. Yet a few minutes later, quite a large bougie might be passed with ease and the stream of urine might be quite free. These observations showed how difficult it might be to appraise the exact amount of true narrowing of the canal that was present in these cases at a late date after the injury. There might often be a practical cure, even when a mass of fibrous tissue could be felt in the perineum, and when a stricture appeared to be present by urethroscopic and X-ray methods of examination. The fibrous tissue seen and felt might be quite resilient, might open out reasonably for the passage of urine and lead to no back pressure on the bladder or kidneys.
He has defined in his report the main necessities of the operation for ruptured urethra:-
(1) Preliminary suprapubic cystotomy under full anesthesia should be deemed essential in every case. This was the most important lesson to be learnt.
(2) Attempts should be made to pass a catheter. If it slipped in with ease it might be justifiable to leave it as an indwelling catheter, and to do nothing more.
(3) In every case, however, it was probably wiser to make an incision into the perineum and urethra, either on to the catheter already passed or to a Wheelhouse staff, so as to give exit to the major portion of the extravasated blood and clot, with the idea of diminishing the production of "auxetic " bodies.
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(5) It seemed to matter very little now as to what exactly was done so fcir as end-results were concerned. The quickest way was to fix a catheter into the bladder and leave the perineal wound to drain, without suturing the urethra at all. Or the roof of the urethra could be sutured and the wound left to drain. Or the whole urethra could be sutured round a catheter and the perineal wound be stitched up.
The catheter could be left in situ, or could be removed altogether. Whatever was done, the end-results appeared to be much the same. The real essential was to drain the bladder for at least fourteen days, and finally not to pass large bougies too soon. At least three weeks should elapse before any attempt was made to pass a bougie. The urethra should be inspected by the aero-urethroscope before any bougie was passed. The first bougies should be of medium size and should not exceed 19 on the English scale. Metal bougies were preferable to gum-elastic bougies.
The cases should be followed up for at least a year by means of bougies and the Kollmann's dilator, guided by observations made with the aero-urethroscope. This could best be done in a proper " stricture " department in a urological clinic, such as he (Mr. Kidd) had established at the London Hospital as early as in 1911.
If a traumatic stricture proved intractable, internal urethrotomy often helped matters. If this proved unavailing total excision of the stricture should be tried.
With careful and skilful treatment the prognosis was not so gloomy as had been pictured.
Mr. FOWLER WARD said that the end-results of rupture of the urethra depended to a large extent upon the age and weight of the patient and the stage at which he was seen. During the last ten years he had had about ten cases of traumatic stricture of the urethra. In small children the usual account of the accident was that they had been standing on a rail and had dropped down. In these cases the injury was not very severe; after the operation an indwelling catheter was passed and prompt healing resulted. With regard to after-treatment, he did not think his cases went elsewhere, as he was the only surgeon practising this work within a range of thirty miles of his home. The reason they did not come back was that there was an impact on the pubic arch, so that the injury was more or less in the anterior urethra, not the posterior. But he had had cases in which men who had been boating had fallen heavily on the boat, the resulting injury being very severe. There was no one at hand to look after such a case surgically, consequently the urologist did not see it until the third or fourth day after the accident, and then no great injury was apparent, though the patient had not passed water for a day or two. In such a case, however, it was found on operation that there was a severe injury of the urethra, two or three inches of which, with all the tissues in the vicinity, were sloughing. In such a case there was no chance of mobilizing the ends of the urethra and bringing them into union. What he had done in several cases was to pass a catheter through the penile urethra. If that was not possible, he performed suprapubic cystotomy, and then a retrograde catheterization. Sometimes that was not easy, and to find the opening he got a malleable Playfair's sound and turned it round almost into a circle. This he introduced into the wound, and it camne out well underneath the pubic arch, where it was wanted, and so the opening was found at once. One must leave a sloughing wound to clean up with an open perineal wound.
Mr. Ralph Thompson had mentioned the important point of suture of soft tissues. In a thin man, if the wound was left open it would heal with the indwelling catheter in sitU, but the skin of the perineum became more or less adherent to the urethra by scar tissue; and every time one began to dilate this urethra during after-treatment, one broke down the perineal wound and there was appareiatly a perineal fistula. He (the speaker) turned over a large flap in these cases, and it was necessary to put in a nmuch longer piece of skin in the perineum than appeared necessary, as the skin shrank. That was turned in and the flap from the corresponding side was turned over it. That would heal up practically by first intention, and he had found such cases treated in this way do very well. On using the urethroscope three or four years afterwards he had found that the skin which had been turned in, being cutaneous skin, had apparently acted as a mucous membrane, with little or no trouble. Occasionally he had found hair growing in the urethra, but it did not cause trouble. When a case was seen at a later stage. and sloughing had taken place, the modus operandi must be different. When he had not had to do retrograde catheterization he had not opened the bladder;
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He preferred a silver catheter, the double-bend form. This could be left in for a week or ten days without fear of sepsis. The ordinary rubber catheter occasionally became nasty, and he had known patients declare they tasted rubber when they had had a rubber catheter in the urethra. Silk-web also was liable to go wrong.
Mr. WINS13URY WHITE said he had at present under his care a case of fracture of the pelvis involving partial rupture of the urethra. The patient was a boy, aged 12, admitted to the East London Hospital for Children seven years ago after a "run-over " accident. The symphysis pubis was separated about an inch, and there was considerable extravasation of blood in the perinreum and external genitals, as well as in the upper part of the right thigh, but no sign of extravasation of urine. The boy was able to pass water freely, and no catheter was used. There was no record in the notes about any blood being found in the urine, but it was reported that albumin was found in the urine on several occasions subsequently. The fracture of the pelvis was treated by fixation in plaster, and several days later the patient began to have incontinence of urine.
He (the speaker) did not see the boy until five years after his accident, when urine was dripping from the external urinary meatus, and he was wearing a rubber urinal; he understood that this had been the condition of affairs ever since the accident. There was no stricture evident to the urethroscope in the anterior part of the urethra. He introduced the cysto-urethroscope into the bladder and noticed two obstructions in the posterior urethra; one in the fore-part and the other just before the instrument entered the bladder. He was able to idenltify these two points accurately by keeping a finger in the rectum. The cystourethroscope showed, in the floor of the prostatic urethra, a large mass of what appeared to be granulomatous tissue. Suspecting this to be the cause of the incontinence, he thought it. was better to destroy the mass by diathermy. He did this, and the incontinence completely disappeared within a week. Subsequently, however, it definitely returned, and he thought, therefore, that the dilatation by the passage of an instrument was the real cause of the disappearance of the patient's symptorns. He continued to pass sounds every fortnight, and the boy now took No. 16 English and had no incontinence at all if no longer than a fortnight intervened between the use of the sound.
It was an interesting point to consider why injury to the prostatic urethra, which did not produce a marked stricture, should give rise to incontinence. The obstructions in the posterior urethra could scarcely be called strictures, as he was easily able to introduce a large cysto-urethroscope.
It was also of some interest to recall that there was a large hiematoma in the perineum at the time of the accident, as he gathered from the notes; this bore out Sir William AWTheeler's statement that in cases of fractured pelvis involving the prostatic urethra there was sometimes hmematoma of the perineum.
Mr. CYRIL A. R. NITCH said that of late years he had had practically no experience of ruptured urethra, for the reason that the type of injury which occurred in London did not conduce to rupture of the urethra. In the country these cases were usually a sequel to a motor accident and were dealt with on the spot instead of being sent to London as heretofore. B3efore the war he had operated on a good many cases, but in the last ten years there had not been one in his wards, though there had been several with traumatic stricture following the injury. The extent of the damage was influenced by the nature of the accident. The m-ian who fell astride, generally sustained a clean transverse division of the urethra without much bruising of the surrounding tissues, whereas when the rupture followed a motor accident, the injury both to the urethra and its surroundings was so extensive that the results both immediate and remote were bad.
In the last year he had had three children under his care suffering from the effects of a ruptured urethra, due, in each case, to a motor accident.. Two were complicated by fracture of the pelvis and followed by extensive scarring of the bulbous and membranous urethra. In each of these cases repair of the urethra had been attempted shortly after the accident, and in each the injured urethra had been replaced by dense scar tissue extending from the bulb to the prostate, and the urine was escaping through several perineal fistule in one and through a suprapubic opening in the other. The only way of relieving such a distressing condition was by transplantation of the ureters, which had been successfully accomplished in both cases. In the third case, a boy aged 9 had been injured in August, 1928, and had Proceedings of the Royal Society of Medicine 46 been operated on immediately by an expert surgeon, but even in this case there was now a stricture which only admitted a No. 6 French bougie.
He agreed that the best method of treatment was suprapubic drainage and suture of the urethra, and, like Mr. Ralph Thompson, he was averse to removing any more tissue than was absolutely necessary.
In view of the satisfactory results of Hamilton Russell's operation for excision of stricture, he did not favour complete annular suture but preferred to unite She urethra with a few dorsal sutures, insert an indwelling catheter and allow the other edges of the urethra to fall together with the tissues of the perineum.
Mr. HUGH LETT said that there were two types of stricture which followed traumatic rupture of the urethra. In one there was much fibrous tissue, and the stricture was very tough and difficult to dilate. In the other, although the stricture was evident on urethroscopy and X-ray examination, it offered little resistance to dilatation, and the stream was good.
In his opinion the dense fibrous stricture developed in those cases in which urine had escaped into the peri-urethral tissues.
Suprapubic cystotomy for the purposes of retrograde catheterization and drainage of the bladder ought to be generally recognized as an essential part of the operative treatment of traumatic rupture of the urethra.
Mr. G. E. NELIGAN said he strongly supported what the opener and others had said about suprapubic drainage of the bladder, suturing the urethra and tying in a catheter. He had had the good fortune to see cases of Mr. Kidd's when he was working the procedure out, and certainly those cases did much the best which had suprapubic drainage and the indwelling catheter.
He also agreed with Sir William Wheeler that sometimes an incomplete rupture bled much more than did a complete rupture. Two months ago he was called to see a man who had been walking on a scaffold and had fallen astride a beam. To get that injury the bulb must have been damaged, not the membranous portion. He had never seen so much bleeding as in this case; there was an enormous h*ematoma of the perineum and buttocks, and blood was pouring out of the urethra. Attempts to pass a catheter were futile. He (the speaker) gave the man an aDesthetic, and then found that a 12 to a 14 bougie passed easily. Afterwards, by some manipulation, he was able to introduce a fair-sized catheter. The bleedilig went on for two days, then healed up, and the catheter was removed at the end of ten days. When using the urethroscope six weeks afterwards, one could see where the injury had been; there was a narrowing af the lumen, but no sign of trouble.
Last week he had had the case of an officer who, coming home from India, slipped when playing a deck game and sat astride something, tearing the urethra. It was not a complete tear, and he was able to pass urine. That was one of the tightest strictures through which he (the speaker) had tried to push anything. There was much scarring, yet there had never been much extravasation of blood or urine.
The other type of case was that of the run-over person who sustained a fractured pelvis, and there was rupture between the prostatic and the membranous urethra. There the difficulty was to get the ends of the urethra together. He had had three such cases, and the only thing to do was a suprapubic operation, putting the finger into the prostatic urethra, then passing a catheter through from the anterior urethra. One could manipulate the two ends together and slip a catheter into the bladder, and fix it in position. It did well in those cases.
Mr. J. SWIFT JOLY (President) said that almost all the speakers were agreed that in the first treatment of these cases, especially when there was total complete rupture, the whole urethra being torn into two, should be suprapubic drainage. Many years ago he had seen Professor Kocher operate in his clinic on one of these cases of complete total rupture of the urethra, and that surgeon had spent two hours looking for the proximal end of the urethra through the perineal incision. He did not carry out suprapubic drainage. Finally he was able to pass an instrument.
With regard to the age of these patients, in four of seven cases that he (the speaker) could remember at the moment, the patients were aged under 20, and from 15 to 20 seemed the commonest age for these accidents to occur. Such ruptures could follow a very trivial accident. He saw a -middle-aged man who was walking along a footpath when his foot slipped. through a circular coal-hole and he sustained a complete transverse rupture of the 47 Section of Urology 485 urethra, in front of the bulb. He had seen another man who, wbile engaged in lighting lamps in railway carriages, and stepping from the platform on to the buffer of a carriage had slipped and come down astride on the buffer.
Another case had the longest history of traumatic stricture that he had ever known. In 1872 the patient had fallen astride a plank of wood. He had had the resultant" stricture fifty years when he (the speaker) had seen him. No suprapubic operation had been done, and the stricture was very tight and tough. He was about 70 years old when he (Mr. Joly) saw him, and during those fifty years he had been under continuous treatment. He would not allow excision of the stricture, through which a filiform bougie could just be passed. He (the President) performed internal urethrotomy and so kept the patient going for four years, after which time he disappeared.
These cases of ruptured anterior urethra might be divided into two types: (1) Those in which a suprapubic operation had been done; (2) those in which it had not. The difference in the stricture in those two types was amazing. In the first class it was practically negligible. He had not radiographed these cases, but in all a 14 or 15 English size bougie could be passed. In the second there was a dense, hard, tight stricture, for which the sole treatment was excision. The only case which he himself had not so treated was that of the old man just mentioned, who had had the stricture for fifty years.
The posterior urethra presented a different proposition, and a very difficult one, especially when it was combined with fractured pelvis. First, one must do suprapubic cystotomy. The surgeon did not know what was wrong with the patient, and the suprapubic incision was partly curative, but chiefly exploratory. This had been forcibly impressed upon him by one of the first cases he had seen; it was in the post-mortem room of the General Hospital, Vienna. The patient had sustained a ruptured urethra and fractured pelvis a few days before. The catheter was not in the bladder, it had passed through the rent in the urethra and was in the space of Retzius. A suprapubic incision might have saved this patient's life.
Sir WILLIAM WHEELER (in reply) said that when he had operated on his first case in 1921 he had referred to the text-books and found them indecisive, and not helpful with regard to the details of treatment.
An operation for ruptured urethra should not be approached in an atmosphere of hurry. If the bladder was distended it was best to aspirate it in order to give plenty of tiine for adequate preparation. Asepsis was all important, and this was the type of case in which in the absence of great care it was likely to be lacking. He avoided crutches on the table, and thought it was much better to give one leg of the patient to one assistant and the other to another, so that at the psychological moment they could be lowered and the tension taken off the urethral ends.
With regard to the resection of the devitalized tissues, one or two speakers criticized what he had said in that respect. He did not remove these bruised tissues in any carnivorous sense, but trimmed thein away by sharp dissection. This helped primnary union.
He agreed entirely with what Mr. Thompson had said about deep sutures. His own practice was to close the perineal wound in four layers. The first united the ends of the urethra, the second joined together any available structures to strengthen the line of anastomosis, the third closed the dead space in the perineum, and the final series were inserted into the skin.
He had omitted to meention that when the rupture of the urethra was in the prostatic region in cases of fractured pelvis, there was usually a backward displacement of the bladder. In such cases there was no possible alternative but retrograde catheterization and the use of the indwelling catheter. In conclusion. he ventured to think that the views expressed by those who had taken part in the discussion would do much to eliminate the "intellectual untidiness " in the literature which heretofore had handicapped those endeavouring to discover the best form of operation.
